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SIM 

-6 -'J >lft KP^— B (WT> G6PD£IB&T) x KfSD 
NA> ttDNA*^r*fS«»*.*DNAx ttlUft^DN A*«*f5*Stett 

e>7>c-rsci:-c$>So 

g-C*S a 0!*«* l^T©L-yy>**«S:tt4^FONADPH* < Mlkft 

5 #^0 N A D P H k * 5 «5 ^ *&&<D7 * > »©4^*C fe 0 

fcR©NADPH*<£*fc"r*.tt^ «£»*ffl^fc^ixe»©7^y»©4ji 
NADPH©#^tt£®&fft&-efcSo 
^ <©$£««> NADPH©«l&^ttWfc*n* 0 «H*«©WW©± 
S®±-CNADPH«-(f^®li, ±K^h-7iJ>|g»(HMP) * 
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©G6PD[BC1.1.1.49]> 6-*Xt^>3>^rt r* o^-- tr [ECl. 1.1.4], 
jocfct>*TCA@SS4 ] ©'f 7^x>8Sft p*ny*— If [EC1. 1.1.41] i:%x.^tiT 

M«tt)*5G6PDIix>/i'J fc/^Escherichia))!^ y*/^? U ^ 

Journal of Bacteriology, 28, 1151, (1969); Agricultural 
and Biological Chenistry, 51, 101, (1987), #§§¥9 - 2 2 4 6 6 1 

*H®> is&ZP-s U ^^^t U A • ?Vi/£ ^ ft A(Corynebacterium 
(Journal of Bacteriology, Ha, 968, (1991) ; ftl8¥9-224661] ttJlfe^ 

3feBH<7)Efl7K 

£ D N A, ^[ D N A ft * - ta&*&A,T?# b ftS8im*#D N A t (i^^ 
£<*:D N AfcGtfT* *»WEtfci*:ft*Jffl bt\ «fc S L - T * 

ufeo tit. mmmttft^tzm. wm*2-c*isti*7ijmBmKia^x 

2 1 3#iOAla^S"JCDr^y®{C|ig|^n,^G6PDfS^^*t5^U^ 
$t5CSofe 0 *>x *«*ttx WTO (1) - (2 1) tcgirSo 
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(2) SB?ij#^2-ea^n-?>r^y^iH? | JCi5^r; 2i3#i<DAla# 

(3) lE^JIMf 1 2T'li£ftSr ;- y^iE^fc*!?- 6* U^f-Ko 

(4) ±1B (2) ©*U^:/^h*cDr^®!i35aJt£v^ 2 1 3#0^ 

© i e l < i-mmoT i j t < littAn * ntz ? x j mint* % % 

(5) IBWtl 2^£ft5T^®iE?!i£fc^-*\ 2 1 3#g&ft<Z>l 

« t < \m®<»? x j maw*. s&« t < tt(«o* nfcr ^ ; ^sfi^i** 6 * o * 

(6) ±IB(1)~ (5) V^ftfrlOOtfU^rf-Kfta-FI-SDNAo 

(7) UjnjS-tl-C^nS^E^J&W-rSDNAo 

(8) liWI»lT!**n*«afiB5>lfc*V^, Ala*3-l«-rs*6 3 
7-6 3 9#@©E£E*!#* Al a^©T ^ h'-fS^ 

titzmmMitmt % d n a, 

(9) lt^n5«SiB9<J^*t-5DNAo 

do) Kwwi-c**n*«asBW**r sdna^ v >^x> h 

fc*frT'C>W 79 *V * U E£l#^ 1 T!*<*ft £&SIEyjK£WC A 1 a *3 
-KT£!g637~639 #i<OiI£E#lfc*aj&-f S&giEWA 1 a»7 
*y ® £ 3 - F f * 3 K > Wfc£ fifcJMBEW * * U fro 40m -* - 6 - U 

>uf t k d y t* rs^*** s * u ^rf - k * a - k -r s d n a, 

n— F-f^DNAo 

(12) ±13 (6) ~ (1 1) l^niMo©DNA*^**-t:tt#i^ 

(13) ffl!l**DNAjft i^x'Jt7«fttt3'JWJ^it 
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(14) Escherichia coli TOP10 (FEEM BP-7135) ftmt 5 7 s * * \ K 
pCEBzwfMo 

(15) ±12 (1 2) - (1 4) V^*iiplo©«iljlit#DNA*fcttr5 

(16) @±MJB#* L-7 5yK*M1-SH**#"r*«ffi*"C**N 
±B (1 5) ©BMfclfcfco 

(17) ^iJfflBS^x xS/xUtTMSfcttny^^^U^AilKM-r* 
*£#n?*** ±13 ( 1 6) ©J&Ste&fco 

(18) ±!3 ( 6 ) ~ ( 1 1 ) v^-f tlip 1 o©D N A£A&i$fc:&feft±£ 

(19) n'J^n^xU^AltS-TS^^I^ □U^r l J')A • ^ 
;i/^**A7?*^ ±13 (1 7) (18) ©Jfcftfc&tto 

(20) ±13 ( 1 5 ) ~ ( 1 9 ) ftfr 1 o©»«BtM**i§i*fcJSf* U 
ig£tl#£±fB ( 1 ) ~ (5) v^n*»locD#U^.r^K*4fifcm**N Sig 

(21) ±13 ( 1 6 ) ~ ( 1 9 ) ^?Mj> 1 o©^!Si|§5&#£&ife£&« U 
i&*«+fcN AD PH**Jffl L -7" S ;SS*M^t> 

(2 2) NADPH£*JfflbT£l^3ftaL-7^®i* L-U^ 
L-^l/^XL-^fVP>f < »>L-h l J7 , h77^L-7i-;i/5'7-X 

±13 (2 1) ©L -7 

(2 3) L-TSy'KjPL-U ±13 (2 1) ©L-7>^y^© 
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thto »#U ^7'f- Kfc W*tfBJ!J#^ 1 2T"£$hZT I 7 

G 6 PDiSttft*l/Otfitf* ±!a* -, J^7^ KtffTS7^ yfSSJUfcis^Tx 

*n<DG6PD (f**tf, BW#92fc*lvc, 1 2 0#g©Thr#Ala£g& 

D^oG 6 PDtS^&^t" Molecular Cloning, A Laboratory Manual , 

Second Edition, Cold Spring Harbor Laboratory Press (1989) (WT> tl/^ 
7-^d-z> 2 KS t ) n Current Protocols in Molecular Biology, John 
Wiley & Sons (1987-1997) (fills h • 7*P bn-;i/X • >f > • €1/^17 

— ;W^oj>- fcnSf) > Nucleic Acids Research, lfl, 6487(1982K Proc. Natl. 
Acad. Sci. USA, 7i, 6409(1982K Gene, 34, 315 (1985X Nucleic Acids Research, 
IS, 4431 (1985), Proc. Natl. Acad. Sci. USA, 32, 488 (1985)3|Cf3»©g&to 
ttHtt£H*A&feJBt^ W *■ «SB^JS^ 2 i; fcttl 2 ft S 7^ 7 ttii^J 

-r s # u ^r* h* * 3 - k -r s d n a * ^A-r s c t £ a 

Os s s.. ztz, iB5u#^2-e^nsT^7^E5U4f»?> i^t 

(D^«5**©G 6 PD) K-rSDN Afc±ffl*ttfc Ji D»tt«P*W«aft 

^ y st £5?<J© r ^ j wizmm- % c t fc «t o r t> aiff-r £ c t #t- * s • 

ffJt<iil~10is £&fc#*l,<a:l~5fi-e**« 
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fcfcl 2&W?Zsmfflt. BLAST CJ. Mol. Biol., 215, 403 (1990)) ^ 
FAST A (Methods in Enzymology, 132, 63-98 (1990)) mtm^XttfLLfct 
Sfc'J>*< fc* 6 0%J-U±. miZS 0%fcJLt, «t9 5%Uil±0«Rltt**U-C 

la§3-H1-5m6 3 7~6 3 9 tlOilia^JtfA 1 a«^.©7 V 
-FT *3P>fci!*£ftfctta6K*l (WTx ffiSIS^ lsubfcs&t) ft*f*D 
NAs *fcttIWI«lfcfcVv^ £63 l%m<J)\m&'r : T->'Z1bZWmn 
§*-r^DNA-e*SiB5U#^l lt?^nSffi»E5!l^#-rSDNAtffe{f^ 

Kai*t 1 t^tiS^SiE^J^-rSDN At* hU >3>x> hftl^T-C 
,vf y>fXU KW« 1 ***n*tt*EJ!lfcfcVvC A 1 afta- KtSJI 
6 3 7~6 3 9#iO«aiB^TO1-5mSiil5!j^AlaW®T^y^3 

- K-TSn H>fc«A*nfc«atiiW**U fr^G 6 P Dffitt**tS#U *7 
^F£3-K1-5DNAfc#f&BJl©DNAfcS^£ft£o fc£U g[DNAfc:(i& 

&dna^ sn» i gfcfctSEsJs^ 1 1 T?«n*iaaiiK»ift#t n a 

fcfciD»&ti*DNA*3tt*U I<Wt^ 3P--fc5l^/7-^*© 
DNA£@5&fcbfc7'r;i/*-£fflV>T. 0. 7-1. Omol/l©iftthU 
■7A#£Tn 6 5WM^ l J^«- , /3^'fcfc 0. l~2teilJ£©S 
(lfg^cDSSCM©Mfi£{i> 1 50mmo l/H&itt h U <7A, 
1 5mmo l/l7x>®*M> fcffilV 6 5*C^TT7 )l* 

- £ 1 5 Z t C £ D JTC * * D N A * $> V S i # T- S £ o a 4 7 • J *W « 
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->3>lt t ^17-- 9u—=.yy%2VL tiVyY -7'u hn-;uX • <f 

> • : &l/Jra7-'/W^ni ; - DNA Cloning 1: Core Techniques, A Practical 
Approach, Second Edition, Oxford University (1995)$tcs3tt£ft-C^S#i£lc 

BLAST*FASTASftffl^T*r*Ufcfc#t^K*J«ll:fc{il 1T&£ 

nstta6E5«fc / i>4< 6 o%w±©fflratt**-rsigafiiB5u**rsDNA % 

b < « 8 0 %U±(Dtem&*ti t %T>X A, £ e>t$? * b < 

£9 5%W±©«Hf4^1-^SiB5«*#1-SDNASfe(f5^i:A J -C^So 
±1B*8W©DNABU Cnrvnehftctftriuii glutairictm No.58(FERM BP-7134)ttcft 

G) 1986^, 131H, iSHftttiM x>:r *f 

±IB*^©D NACDHMKBu etT®*iSfc«fc &fx5 C i:^#5o 
tfcfc^ ^DNAfc^tfftitK 0«*K$Ste©7!?fc[Biochiiiica et 
Biophysica Acta, 22, 619 (1963)]£<fc DSfeft#DNA£SS$U SSfe&ttDNA 

F) fcJMSU l«g|g*nfeDNA*G6PDStt«»^*1- 

0U*.(£x *IS@[x$/x ij tr • □ u (Escherichia coli)©^;^-*- 6 - 

> W.4 v ^ =7 ~e©^£*ii t stfctt ^ * Bt-©J^^ J: t s 

T£W"l?£>S^ [Escherichia coli and Salaonella typhimuriuii, 192 (1996)] o 
£ S «fc -5 o fcttft««?-r £ C £ «fc 0 x gtf*<fc 0 *&BJ!© D N A 
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tmbw © d n a & # a -r * m&m \±, m d n a £ *> © & e> a, ^ & 
4%, «e*t*^»«o«^, ttiiciiRqrigft^^^-fcUTtt, puci8 (sa 

3i*iK) ^pBluescriptSK(-) (X#ttt£8) WW&nS, PCE54 mm® 
58-105999) ©«fc5ft^»Bfc3 ';*^^U»>A«*l«<iDW*tfaiCiWHRri63a: 

tt^^-fc*«WODNAfcCD»l6a:,T4DNAUif--K«fflV>*affCD* 
ft [Journal of Molecular Biology, ififi, 557 (1983)] Sfkii DfjfcS £i:#T' 

G 6 P D*£?®tt£££Hft* [fl*tt* a 'J *^»:r »J •> A • 
^AAO^ 3>x>/l>* (GenBank) T^-fey 3/ a > • *>/t— E13655 N 

NA*«ffifcLT#y*7~B-*-x>f>. UT^S/a> (PCR) £f?V\ f#£ 
nfeDNA«lffr*i8l«v-*-jefe^#^5^^^-(c:ai^bTxj/x ijt7 

*>T?#-So C©«£ttG6PD*^*M^5&gttft^o 
SimffiV^ft£DNA£j£^ ^tf;<-*>x;i^H4iiABI3948fc^-C£ 

#38 'J ^7*?- h* £ □ - h* -f 5 D N A £££ tT & SK&ittt D N A fi» 
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xll pBTrp2^ pBTacK pBTac2 U^ft$^-U >#-v>n>f Att<fc tJTfrJK) , 
PKK233-2 (Pharmacia*!®) > PSE280 (InvitrogeitfiSO , pGEMEX-1 (PromegattHO % 
pQE-8 (QIAGENttM) s pKYPIO (®H§8g58-l 10600) > pKYP200 (Agric. Biol. Chei., 
48, 669 (1984)) N pLSAl CAgric. Biol. Chem., 52, 277 (1989)} n pGELl CProc. 
Natl. Acad. Sci. USA, ffi, 4306 (1985)} » pBluescript II SK(-) (Stratagene 
ttJSl) s pTrs30 C^i/x >J k7 • u U JM109/pTrS30 (FEBMBP-5407) J: DMSD s 
pTrs32 Cii/i'Jk7o U JM109/pTrS32 (FEBMBP-5408) <fc !>iiSG x p6HA2 
i'x ij t7 • 3 U IGBA2 (FEEMB-400) <£ tUSHgk !NfHBS60-22109n s PGKA2 
^>x i) t7 • 3 U IGKA2 (FEBM BP-6798) «fc 9i9Sk ^8360-221091) * pTern2 
(US4686191s US4939091 US5160735) N pSupex, pUB110 N pTP5x pC194s pEG400 
CJ. Bacterid. , 112, 2392 (1990)X pGEX(Pharnacia#!SO N PETS' 7,7- h (Novagen 

pCGl (#^57-134500) , pCG2 (ftg|Bg58-35197) > pCG4 (#SHg57-183799) , 
pCGll (#B!Hg57-134500) , pCG116 x pCE54x pCBlOl ( V > "Ttl * #^18358-105999) . % 
pCE51s pCE52x pCE53 [V>1"*v*Molecular and General Genetics, 1M, 175 

(1984)] , &&u*wm&$mm£wtvcM99mwmft>nzo 

vx 0 0J;t«x trpT'n*-*- (P trp ) ^ lacT'n*-*-, P t 7o^-^-, P E :7n 
T7:/D ^S®^7T-^fcS*1-57*D^-^-** 

tf££fc#-C#£o £fePtrp&2^ii^£-efc7D^-*- (P trp x2) s tac7*n 
lacT7rn*-^-, let \7u*:-*-<D&5 tA»WC«»H«*$n 

•J jPv-AlS^ilWC**^^^ (Shine-Dalgarno) lB^Ji:gi<f&rJ 

h*>i:oDP^*ii^^fli(m«6M8««) (c^sntfer^^^ Y*m^zzt 
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iiffii: l/T tt* TEfc* bfc L - 7 s. y igSMt ZZtOHZ SSfflj&T'fc 
i^iaSo iWSKfl xi/x'j t7Jl£fc&3 <J*A7xU ^AJglciS-f S 

(Cnrvnfthflrtftriim^M. 7—7. p M7 » — f Art.hrnbact.er )M . ^DA^'J^A 
(MkrohafiisxiUB^ >^b7(BjdJLllls)JI> x->iU h7( Escherichia ))gt::B 

XLl-Blue, ii/iiJh7-3'J XL2-Blue, x>>x »J h7 • n y DH1> i>>iijh 
70iJ MClOOOs i«>i 'J b7* • u 'J KY3276x i^x'Jtf O'J W1485, x>> 
x'JfcT' • nU jmjo^ ii/ X 'J t? • 3 g HB101, xi/x y fcT* • 33 y No.49, 
x^i ! ;t70 "J W3110s xj/i g t7 • d 'J NY49 N xj/i y t7 • 3 'J GI698 
\ xi'i y k?o>J TBK xi/i U h7 • =r y ATCC 9637, xJ/i'J t? • n 
•J PERM BP-5985s -fc^T* • 7-f £ 'J 7(Sfiriaiia ftcariah -fe^r • 7*> 

liquefacifinaK -b^^-T - v;t/^y4;>7( Serratiaiiarcftsrftns ^ J^)VX -X 

7 *y 7> (Bacillus siMilisK 'Wiz • TS > uv^ryr^^>MiMiUn& 

aiBYlo1iqiIftfacines)x, 3 »J «i7A • T^XTya^ Corvnebactftriiiiii 

amnoniagenes ) ATCC6872, 71/ U £ A • A >V y *7 4 

(BrftTihantftriun iiraarinphiliiml ATCC1406&. 71/ bT>^ 7 1 >J £ A • * >y £ D D . 
7^ ^AfBrevibafitftHimsMrharolytiMiii^ ATCrUOfifl 71/ tr^x U t> A • O 
■gft A ( Brftvibacteriim roHeim UTCC1382fi. 7l/fcTM75 i y «>A • tt>f-Z U7x 

(Brevibactftriun thiogenitaiisUTCCi924(i n u y £ a • K t> A 

( Cnrvnfthanteriim glntaaimm ) ATCC14067, 3 >J ^^PtV £ A • ^ * A 

(frirvnehafiterium glutanirim) ATCC13869> 3 >J 'J £ A • ^11/* ^ * A 

(nnrvnfthart.eriim glntamicim ) ATCC13032x =» >J 'J £ A • ^ * A 

ATCC13869, U U £ A • 3 ftA<Corvriebact. ft Hiiii giutaakua) 

ATCC13870 N □ 'J 'J ^ A • ft^x ttnnmebacteriuii ral Iimafi UTCCtS991 

„ J U^A^y-OftA • 7-b K>y;U^ > -faAf norvriebacterinin 
apfitnglntami mm UTHC1 KKOfl = 7 PA^f 'J t> A • 7>t^77>f7A 
( Microbacteriun amroniaphiliiB UTCC1S3S4. 3iJWrU^ -^-^7^7 
^ (Cnrvnfthartftriim thftrmnami nngftnfts 1 A.T1 ?.340^ * H* r > rt7» & * . Jf 
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3 U 'J £ A • £A ATCC13032 

□ 'J ^)^=r U -> A • ^ # A ATCC13869 

□ U 'J <7 A • 401/* ^ * A ATCC13870 

m^7i^ ^ -omx-nmt trt^ ±§S!t±iiiia^D n a 
ft«v> -fft & ffl n s c i; £ 5 0 #J £ £s x x >; t TJitcg * 5 «t%©»^ 

*;i/*>£A-f CProc. Natl. Acad. Sci. USA, S3, 2110 (1972)D 

*>*a3WL8c [Methods in Enzymology,_235x 375 (1994)] ^S&lf ZZttfi-Zg 
ho D'J^^^U^AStJg-rsm^tl©®^ 7*n h7-7* (0"J*«. # 
HHI657- 18649233 £tm&IB357-18649) *\ m^?L£ [0»l*fcfx [Journal of 
Bacteriology, 125, 4096 (1993)] *mfZZ£1fiX-%Zo 

*«rc©DNA*$ft#±fc*rrsx*xy t7jg£fcfc*3 'J*/^? 11 ; ^a 

&*£ftfcttn?*J:v>U fcSV^ [Bio/Technology, 2, 84 

(1991) ; Microbiology, 144, 1863 (1998)] , 7 r-V* l*7>*tfvr>£ffl^-5 

[Escherichia coli and Salnonella typhimiriun, 2325-2339 (1996)] 
•eKDNAir^-^^rttAMtc^A^nfe^-e*) J:v> 0 flfifitcfctx ffl|5l«i^ 

»L-T'^y«kb-Cttx^*CNADPHft«ffl^S7 , 5>'«Tf*ntflN"f 
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y;^-*, 7=,>?\.-x s x?u-z, ztib&tttt&m** 5*>r> 

1h<D^gmfc&tos £*>tft> |*|x*;^ 8Sx^^ N U - >7> ?—7 

(il 5~40°C#«fc<, a»l 6WW-7HIBT»**.^«4»<0pH 

14 3. 0-9. 0fcff»1"SCfc^*L^.pHOil^«l|«*fctt*«|CD», 
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«fcn» mint. \K7'u^-*-%%^tzmmz:^?*-tmnm&btcW£'V>)Z 

So 

**jfcI«f«fc:t:)-A,<g&x S^M^ 7W^7*i/7^ ?>h>^'J^ 

yx^jl/ (DEAE) — b7 7'0-7sx DIAION HPA-75 (HgtfiSfcttSD t£©l^>£ 
fflv>fcP£-f *>£&£p^ h^77>f — i£> S-Sepharose FP (PharmaciattSO ^ 
0lxy>£^fcl®4*>£&*n^h7*774--8U 7*^-;i/-fe7rO-7sx 7i 

-;iHz7 r D-7>$©l/^>£ffl^fc8lwM4* h ^7 7 -f -8u ^Ptt*fflv> 
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n 5 7 ^ j mm z * u ^t"* k \f % z t #-e § z>* 

*l6WOJt« 'J ^^f- Ktts Fmo c& (7^*U=;M^***->*;M< 

fciS^-f -5<r£#-e#.5o Sfex Advanced ChenTecfcJk • x;i/V-ft N 

Phannaciaftu Protein Technology Instrunent^ Synthecell-Vegaflu PerSeptive 

g i latis m&n*mf&Tz> 201?^ ®©n u Wru *> mwbbc**** 
m2iatts pcs299Poig^am*^ufcia^&5o 

SWIG 6 P Dit£^©IBtf§ 
(1) G6PD&£?©tggI!?m£ 

nUWr'JW • W^AANo. 5 8* (filT, No. 5 8»fcB&"T) 
(i> u'J^^^x'J^A-^l/^^^AATCCiaoaZtSI; (UT, ATCC1 

303 2»fc*f) fc*ji»a*ituTff&JxfcL-yy>^i[«-e*«« 
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PCT/JP01/051U 



£o < tf iff* i r a i m i 6 m : x^f$^^^x^x«aifigf« : 

H*B36»»-3<ttmJlll.Ti l#3-t) C¥fi61 2 1 4BmttfSfE» 
-Sf : FERM BP- 7 1 3 4 i: UT^§E£*lT^5o ATCC 1 3 0 3 2fltfS«fc 

^-n^no^ct [Biochimica et Biophysica Acta, 22, 619 

(1963)] fc«fcDSfefettDNAfc«Kbfco £^ 3 U *Wt- <1 £ A • iOb* ^ * 
AMJ233&fc fcVNTgttn fcfc £ G 6 P D ft£?<Z)ttSf!*l [ 5J x * 
(GenBank) 7*-fe<yS/3 > • twt- E13655] fcfcfcfcU^ Sta2E8l&««] 
i:-rSPCRSJ^©fc«)©7'7'fT-«^(i < tD^f!Ktfeoi2?iJ#^3s 4(c« 
7^ v-£Ug£iE?i|£*vr, P CRSii&(±^-^>x;i/T-ttSt-y— * 
5- (^->7>7PCR^rA 9600), Pfu turbo DNAtflM^ — (J* h 

, #&6<*:DNA1 0 Ong, MSft©^^ 
9 4°C-l^ffl, 6 0°C-l#Ws 7 4°C-2^ra©i^'f ^;i^$2 5lE]fTofeo ti 
«bfctt2. 2kb®PCRgtl£:P#n-;WI/@MfcS&U QIAquick Gel 
Extraction Kit (4r7* Sm^WlfflfiKLfc. 
G6PDitfe^S^tf±f32. 2kb®DNA[tfttfcpCR-Blunt^*-- (<f > 
hD^x>a»)t4T4DNAU3tf-Hf(SMttS)*ffl^TJ«ei/fe^ 
3r«s£ftoT*J§g0ne Shot TOPI 0 conpetent cells ('f >#-r bnyxi4t«) 
CJ^SIlEtft tfco 5 0 // g/m 1 v i/ > &^ir L B $^tgifc [»§x^^ 

(^^ftgo 5gx MYYvryy k?* iog v &ft:*-rUt> 

MOg, 7iS- {747^ #m 1 6gfc*l LmpH7. 2(3HS^nfe 
tgtfe] ±K:t3liRtfc^©«biJM**s 5 0/ig/ml©*^v^^>^ttLB^ 

->^2)S) l:t77^5 P^WfilUfco 

ATCC 1 3 0 3 2#E&*0G6PDitfc^£^tr7-5;U H SpCBBzwf K N o . 
5 8»a*OG6PDjt^$^tt7'5^^ K^pCRBzwf2i:^Ufeo 

cnf,^^^ N*±<DG6PDifi^©JBaiB5iJ*m^t:J;0^tfeo 
ATCC 1 30 3 2|*£J;tfNo. 5 8#fr£*§6ftfcG 6 PD&fi? 
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(2) ff^G6PD^feT©^ 

No. 5 SfcMcNTGKcfc^JIflLil m^m.^-^T)V, 1986^, 131J?s 
mmiV-i x-yr-i 7-i y**fc) £|{6L£flL lmg/mlWB-T'lf'^^;^ 
£tfg'J>S^*gtt 1 0 g, ^<br>^-H7A4 g, mM2 g. I) >® 

-zK^-* 'J->Alg> U VK-tKJS-* U £ A 3 g> 8fc®!8-a* 7 1 0 m 
g^ fiK®v^*^e7A77MD#f0. 4g, 5Kffiv>^f>77fc«Itf4mgs 

7zK^4 0/zg> mm~&e*mvi2 o o//g N ^^2*10^1 o//g, % 

<bv>#>47jcfD$ll 0Adg> 0«?&*b V^Al OzkMl 0/*gs ^U7f 
>®7> ; E^^A42kffltIl 0/zg> Z*3->5 0>ags -3^>g?5mgs r# 
-(r^73tll) 16g£7klLC^>s pH7. 2K:m$n&«tt] Clfl 

u 3 o°cf2Bwmjtufco mmufei3n--4#asu tib^««i2 (4) -e 

^bfc»at-CL-US?>©^fitW«ffV\ No. 5 8«cfcJt^T^ltt©»VN^ 
P->£iI£bfco ^©^^© li*M l«^*lfe, M If ©G6 PDilfe? 
*±» (1) ®75^(c:«t»)#«iU &&fc^£p<aHHimt^*-aa^&A,£o 
f# <otltzmfr&Z77Z ^ h* £pCBBzwfMi:ifr£ bfco Z<DMm&W&%.*n'3tzt 
ZZ, AT CC 1 3 0 3 2t5M3J:tfNo. 5 8& tpCDG 6 PD£^PCttIE?!l#^ 
1©6 3 7SS©^S*»^T->^ Mlf*©G6PDjSe^t?tt7'7 : -> 

K3ESt:J:0^ ATCC 1 3 0 3 2£M3<fcU c No. 5 8^«DG6PD07^ 
y$*ffl!!J;D 2 1 3#g©Ala (□ K>GCT) 2^ M llfc©G 6 PDT'ttT h r 
(n K >ACT) «fbltl^wo Sffl£9U%mm^l 2iZmbfco 
mt>. M 1«©G 6 PD £l±Ala213Thr©:P ^ 'j t&ip 
$Wzo pCRBzwfM^^-r^^HSTOP 1 0«HU a&frRfcA SflSSB«^ 
Sfftffi Srtt£«WFifrfe : B*@^«mo < tfrffJ* 1 Ti 1 #* 1 6 
(IH :X|g&ffi|^ifrx¥XifS&ffiffl£/9f : B*B*«*o< tfrffXlTB 1#3 
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•9) 2^4S 1 4BttfcfC»ffi#5 : FERM I3P-7 1 3 5 t LXW 

mMW2 $t&G 6 PDig£-?©L- 'J ^>Mt4**»JR 
(1) »fe?l»ffl'<**-©fft« 

*»0ii"c**nfcG6PDO7'^y««a*»©»iiftH'<afctt^ No. 5 

K£J#^5£6T*^£ft&MK^J£Wt£*ft^n3 7me i\ 2 9mer© 
-**DNAft«atK:flev^J«Ufc. 0. 1M NaCl 5 0/*l+fc**l*ft 
lOpmole/AlfcftSiaCfi^U 9 5 < C"C2^IB«»bfcSl, 6 5°CT? 
1 5^IBI««fUfc. 3»BjM*T3 0 , C*'eiMPU «-*«DNA4^**r 
2*|DNA$ife, 

pHSG299 (3?gj£#!S!i) » Boo RT MS P h I (tvfii«3ggttH) 
Bf U TiSu )l&%W.th%'tt-i QIAquick Gel Extraction Kit (^T 
y >tt») ftftl>?tttfJIMI U fco » 6 tifepHSG299»fn- fc±fi 2 #8D N AltfH- £ 

5 ajlli^MEKbft. OTttc* 5 0 # g/m 1 ©rt^v-f > >**fr L B*^«f 
AlL^S U £MEIM**»Lfc. »!S1E&8;©5 "fe© lllit 5 0 n g/m 
l©*^T^^>ft^LB»*ftfflV^JI«WU»6*ifc««**67,«/* 

( 2 ) 75*$ KpCS299P©i©^ 

±mmt? U *lMIH55WTf a&Ht«TOftS/r * KpCS299P*WT 

PCG116 [Bio/Technology, 11, 921 (1993)] &Bff 1 I I (SSfcttK) XWW 
U Bell I«K»fM-ftft#l/fc. 
PHSG299 (£&£tttt) » Bam HT ($«ttUH) ?#£ftfcB_flLm 
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3>*>y hver. 1 (^SMttfi) ') fro M.fcMW)*Rl<<\ 

(tHPi7- • ^n-=>.^»2JR)ta!-3T*IWINM5 2 24*«JBME 

mUL, pCS116-299Bgll DNAfcBt&Uto 
gipCSl 16-299Bgl 1 D N A <DttlBgMHDIr ML * m&fcft -3 T flfeK U fc • 
pCS116-299BgllD N A 4ffl^-cm^$?L®[FEMS Microbiology Letters, 65, 299, 

(1989)] tecfcOmj^A^xU'S/A • :P>^r.T$**;* ATCC68 7 2Mi 

gi®&£2 O/zg/ml0#^^>£^&CM«#g% [*<J^7>>S 
(B*«3KttSl) ] 1 0g s 8Sx^S (Q*SXtfcS) 5g, x^U^tpjx 
*X (8D|[»g|X&»£D 1 0 g, <mi- Y 'J A 3 g> > 3 0 ,u g 
tLC£* N pH7. 2C»»*nfci«ift]±TJiMlU «ft<E*»*«lRUfe. 

MtZZttZZ'), g777$ K#pCS116-299BgllTfc££fc£8iI£bfco 

pCS116-299Bgll DNA£s Pat T (^SigttSSl) SUtfJBjUIlH I U 
fcSU x^y-;i/«tJ|^K:«tDmKbfeo^e)nfeDNAfre)^DS/->r>S/>^ 

75X1 P*fflV\ ^C^oT^8BgNM5 2 2&*}fcg|E&Lfco 2 
0 a< g/m 1 f V-f > ££tr L B $^j&iu±-e«# U &Kt3M*&ajR U 
fco«gfc8M*4 2 0 fj. g/m 1 ©:fr:M"r *>4£*rL Bttttftffl^|$£ift* 

7^^ ATCC6 8 7 2#£fl£SI£8ll/fco *§*nfc^g«E&8;£ 2 0 #g/ 
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Wts K*pCS299del6fcUfeo 

pCS299del6 DNA^WoTlWiOIMbfcl, »IIK»*Ill-i-. 
Tft±ric pvn T I (v>-fnt>aiB3Stt») *fflvvc«»rbfc. OTfSfDNAifM- 
4 yijD-^y;i/fl»»ttC«tD^B«s pC8116ft*ODNA**r*«2. 7k 
b<DDNA»rJt*#«U DNA prep (MOTS) 4ffiV*Ttttt«IKbfc. 

pBluescript SK(+) (*#«6«tt») DNA^ ftfcfcftoTJELC-aRV (M 
mm TMaMPrbfc. »6nfc«»DNAKfr*x^y-^««tt«:J:0««l^ 

(CfcDfl-II&x DNA prep*ffl^T$ajlS&bfco 

±182. 7kbcDDNAffi#£pBiuescript SI(+)»f«r*5-f y—>a>*y r 
ver.. l*ffl^-ca«bfeft, aatfSDNAftffl^T, ft&fc<£oT*flSSNM5 2 
2 tt*JKJMK*bfc, 1 0 0 U g/m 1 OT> 'JX50/i g/m 1 

OX-Ga 1 (5-bpo«)-4-chloro-3-indoyl-/3-D-galactpside) s lmmo 1/1 
©IPTG (iaoprowlthio-iff-D-galacto8ide)*MLB*55%*±"C*#U 
fl£ff «te&fc*M# b fco IWlffilMfcft 1 0 0 n g/m 1 <DT y K * U *« L 

fcissibfco iksc«oTx a&ftfcar*;** po<aiR»*«Ma*t^fi8bfeo e. 

_c_Q.RHjOWfc.fcoT 3. 4kbfc2kb©DNAKtt*_febS77a$ F* 
pCSSKltlbfco 

8_JW§7. 8T!«nS«_IE5y-:*-r*DNAft^U -_i1o©DN A£ 
r^-YT-tbT, pHSG299DNA*«fcbTv Taq DNA*'^7- fe* 
MM) *fflv\ «^cDg*6*ftfc«o-C, PCRS/foSfrofco fij&g_***fc 

e,nfc»l . 3 kbCDDNA«rtf£DNA prep*/8l^ttffl*»bfc- 
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fcr^T-fcLTx pHSG299DNA4»MilbTx Taq DNA#'jy*— 

Mm u fcgL $«iPst, r * * rF B?i r i \,\ xwm u fc » short d n 

AKM-*7*n-^y;u«Rj|c»CJ:!3^HU ff&ftfel&l . 3 kbODNAilft 
fr^DNA prep*ffilr>T*ftHJJ»«bfco 
1E1*»U77X5 FpCSSK21£.SjL±.I (SiBSItS) ^^ImiHI 

&nfctt2. 7kb©DNABr^SDNAprep*fflVN-C}iffl!»||iUfco Jfim^Sl^n 

^«I^DNA»M-%ffi^T^C^or^SaHM52m*^H€«IUfeo ggft 
£2 O/zg/mlO*^ 5 0//g/ml©X-Ga 1, lmmol/1 

o i p t o*^trLB*^JttT?^»bj&fitaitttaai?bfe« 

U »6ftfc*JH^fr*7;i/*U SDS»C«tD7:7;U K&TObfco 
*-f £ r 7 * * K *pCS299P b fc o 

pCS299P&t5pHSG299i*iiLfl t I m rv st. i (^rn*£»ttt*)Tf««r U 
7 * a -X ^;i/gm»l6*ff •? feo pCS299Pfc ZoVZ^trVt A JUffi|g 
fc*W*Wtt««fM« (OriC) *#&2. 5 kb©8&#;atfpHSG299L»r#***i* 
ftQIAquick Gel Extraction Kit (*TVyim)*&^XtotiM9k\stz<> ^(2.5 
kb©DNA»ftf-£pHSG299L^ttt£^'r-*>3>*y h?er.2 (£S&jftH) 

frfrfi>±.ttt&£m®£77Z* KSSKbfc. He>nfe77X^ K£pHSG2990C 

pM0B3 (ATCC77282) £tfpHSG2990C£JP_3_t I (^itttM) TJ«WrU 7#P 
-^y;i/«»»»*ffV\ pM0B3tffi*-r5tt^@l/^>^J--^7— g (SacB) 
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MfcT* < Bts2. 6kb<7)DNAWr>ti:pHSG8990C»rfr**ti*nQIAquick Gel 
Extraction Kit ( *T>f >ftiO£ffl^Ttoiti;JSl!£Ufco 

SE2. 6kb©DNA0fttf-£pHSG299OCIIfttfh£7^— > 3 >*y hver2 (SJB 
iSa») fcfflHT/MSU S«TO^IIDH5afteigil/:o 
5 0 ju. g/m 1 ©* v-f > > L B m?VtH&±£Xmm U M»e 

* X K £pHSG2990CSBfcift£ Ufe, 

pHSG2990CSB*lLQ_LI-e«I«fUT^e)n5 5. 1 kb©DNA»r#£:P#n- 
^^;i/mm«a> QIAquick Gel Extraction Kit(*7>7>:?£80Sffl^-t«lffi!li 

111^ QIAquick Gel Extraction Iit<*7* >^)*ffil>Tttffi*l»Ufc, 7>f 
4*—>a>*y hver2 (£«3I*±i!D *fflV>TpCRBzwfM0IL£L±.I fWfttOriC^J; 
tfSacBitfc? S^tr^juLI »rtt£«&U ^fcfc**^*Ji§«D H 5 a^SIIli 

bfeo ^7*7 * * F £pCBBOSzwfMi:ifr£ b £ft £ G 6 P D*fir?«*&*'<* 9 - 
(3) No. 5 88c©G6PDiH£?©g8l 

No. 5 8«c^$SMG6PDjt^*^trpCRB0SziffM*^A^ fl&B3&©:£& 
[Microbiology, 144, 1863 (1998)] %m^XZtl*ftimi&fr&Z.-em&&.D NA 

pCRBOSzirfM£D- K £ft£tt?S 1/ / > a-* *~gif*S8£H S 
ifc**JfflUfca««t [Journal of Bacteriology, m, 5462 (1992)] Hit) 2 

W&btUfcG 6 PDJEfe^ #£SSG 6 PD«€?fc«A*nfc«c* 

N o . 5 8 lfc£pCRBOSzwfM£m^JLi£ [FEMS Microbiology Letters, fi5, 299 
(1989)]£<fc»?$AU 5 0 jug /ml (DJj+vf is >*$t$KM I 6 3«^«Jft 
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C^;i/d-x 1 0 g^rhXajKHIlxlItt*) l o g.^n^^iO. 
5 g, x-^'J y tl*p:** (M^I^XlItt^) 5 g, l£!f 2 g N mt± h 'J 
A2. 5gs ;^h?A*-(r0 3tfl) 1 8 g^Tkl LCt^pH7. 2 (CP 

lra^Tf l&£jSfturajfc£2 0 ug/m l (Dtii-^ 4 i/yZ^tsKM 
1 6 3tStft*T'tS#b. €^fLi£C X K> p CG 1 1 (*$£¥ 6 -91827) WagAJi 

ite'n^tzo m\tm&s tmva*5<itigMi<Di3i-^4 ^>£<fctf 2 o o us/ 

[Microbiology, 144, 1863 (1998)] «oT-9if >7d v MW 7»J*y-t?— > 
a >C«t Dil^fco *©f££s Canpbell^-T DpCRBOSzvfM 

tf£J35J© G 6 P D jtfcW&fe&±lc:j£&bT#£ UT£ 9 s ^ ©Ht? 2 @ BCD 
teHi£#g|;L D < ft o T ^ £ o 

^!SIk«m* (Harnett) ^suct&jfe (<>3*&ioog, ^7g, 

^7*r>l 0g, ^b^-hU^A3g, SlSxdr* (^^7^©) 5g, A* > 
{jr<\ 73tfi) 1 8g*7kl LC^*pH7. 2 £i8g£iifcJgifc) ±(3 
I*U30^1 BH^#Ur3tWl-5=iD--*i®^Lfeo SacB&fcW#£ 

Us s^Mii^ mm<DG 6 p Datfe^st?© 2 msaftmi&fr&x-KL «t 0 sacBjse 

ffi&fr&*.<Dm\Z&, W£Mbh<l±$Lmm<DGG?T)ft&?m\ttli*1fi, SacB 
H t * (C^r-So £ £^£M0G 6 P DilfeWSacBi: £ U£J*-£ 

au ^p^cd g 6 p d M&^amteT&m&m eiofcctcftSo 

ZG)£5 iz LT®e>fttc 2 ®i&&;?.f*:©lfce#D N ASif|l6©^ 
[Biochinica et Biophysica Acta, Z2, 619 (1963)] fciDlSSiU EWf 3 
£ 4 D N A^r^J 1 UTPfu turbo D N A* U 
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n (b (D P C Rj*?*Ottl6iEWft#t&fc * 0 U 2 M&&*&£> G 6 P D 
m (mtLX, No. 58W&K %jLXF&m®<DGB?D»fc=f-<D&&*iTZ 

mmt^Xs no. 5 8M«o fctf»e»nfeiifci«tB*ttfc« 

(4) L-'jy>40ttK 

Btff bfcG6PD&£^m&& (No. 5 8W&tfNo. 5 8 M) 

bfco 

-asm* c**^-* 5 o g, gisx** (assarts) i o g. > 

(«3WH«X*tt») 1 0 g. 3 - > 7r -f -7" h U *- 5 gs Jgfli* h U tr A 2 . 
5gx mM3gs V*?>5Q/2gZ&l 'Jy WUc£#pH7. 2CISU & 
«*/l/}">A* 1 0 gJO^fcTOD 1 0 0mlC3-@tfc£*t@U 1U v WWVy 
7^W*HA77X3C-C3 0*CT?2 4l*IBIJMIbfc. (^n- 
^ 50 g ^->7^^-7b U*-l 0g*Sflr^*S"frA7#*WtoO. 5 gs 
-n?->iS5mgx ^7^IS8Ilmg, e*?-7 1 0 0 >czg. htr7&* 
)W> £A 1 0 mg> U >K-tK3S-* 'J-i;A2^i^3g, BKK&Hft 7 3k*U«D 
1 Omg, ffi«lSiS7zlCRl«llmgs Sfcl^^-^A 8 g. ^7h>2 Ogs 

h U * A 2 gfc* 1 L fc*W»ft) 2 0 0 0ml 40m 
U£SU 5 'J» hflri>*-7r-*>*-CT3 OtTCl 2l«BJftiUfc. 
*«gigife[&*S£ 9 3 g (tttftUSK } ) 'J •> A 0 . 5g, 5ft&fg 

-mi&miOmg. ?7Z>tmi&10 0ug. 7>f^7>>2gx BUffi^ 
^i/H7A77k»%0, 5gs r3f>t5mg^ «K»7*>^-^A 1 5 g** 1 U 
y h;HC#*pH7. 4Ca*bfe»»]l 6 7 5mlK-»«»««&2 3 0m 
li|U 5 U y h^t-77-^>^-CX3 5-CT4 2^HSibfeo 

Wll b Ac L - 'J 5? >O^Stts IRfflmt o?h^77'(-(H 

PLC) CiDfrft-sfc. 
»l*tt, No. 58«UNo. 58W*. *±VNo. 5 8M»©L-U$» 
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[^1 ] 






mi* 


lift 


L-gs?>£j£tt(g/» 


No. 58 


49. 7 


No. 58W 


53. 5 


No. 58M 


63. 3 





*!6WlCJ:t}.**$nfeG6PD*J«t«G6PDH&3-K-r5DNA^Tl 

K8IOT 3 : AxE9ll©iiM-^DNA 

EBIOT 4 :AXBWOlWl- < 6*DNA 

H9JOT 5 : AiKWOlWl-'ftrtDNA 

E59OT 6 : AXBWCWfi—ftrtDNA 

SB93OT 7 : AXSSWCKW-^DNA 

E5MOT 8 : AxgaWa)Stra— &B8DNA 

EJHJOT 9 : AXEWOWi-^rtDNA 

SE^JOT 1 0 : AXiE5»ja)3iW-^figDNA 
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in # o> m m 

2. mm^2x-%$nz?$.yWfis&W£]s^T. 2 1 3#@©a 1 a#sy 

3. Eai#*i 2^&i*nz>7i;m!m%Mtz>x>)'^7i-Yo 

© 1 e t < :r * y ®# g&« t < tetttozntzT $ j mmt>> e> & 

5. E#l#^l 2^W&ft%7\JmLWZ.^T, 2 13#@W©lg 

6. ir«9( 1 ~ 5 v>-rn* 1 jgfcian©* u f «d - ft* d n a 0 

8. E5!l«l-C**ns*»E5!IC*V^-Cx A 1 a«3- FTS&6 3 7 
~6 3 9#S<2)tt£E*|jFs AlaW^©r^y^rr-F-r5n OCIi^ffi 
fc&gESIfcWfSDNA. 

S. E^iJS^l lt-a$n5S8E5«J?c^-r5DNAo 

10 . E#]#^ 1 ft £ ££E5!I "T 3 D N A X F U >i> x > h 
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SEQUENCE LTSTTMfi 

<110> Kyowa Hakko Kogyo, Co., LTD 

<120> Novel Glucose-6-phosohate Dehydrogenase 

<130> 11308W01 

<150> JP 2000/185789 
<151> 2000-06-21 

<160> 12 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 1452 
<212> DNA 

<213> Corynebacteriua glutamicum 

<220> 

<221> CDS 

<222> (1). .(1452) 

<400> 1 

atg gtg ate ttc ggt gtc act ggc gac ttg get cga :ag aag ctg etc 48 
Met Val He Phe Gly Val Thr Gly Asp Leu Ala Arg Lys Lys Leu Leu 
15 10 15 

ccc gee att tat gat eta gca aac cgc gga ttg ctg ccc cca gga ttc 96 
Pro Ala He Tyr Asp Leu Ala Asn Arg Gly Leu Leu Pro Pro Gly Phe 
20 25 30 

teg ttg gta ggt tac ggc cgc cgc gaa tgg tec aaa gaa gac ttt gaa 144 
Ser Leu Val Gly Tyr Gly Arg Arg Glu Trp Ser Lys Glu Asp Phe Glu 
35 40 45 

aaa tac gta cgc gat gec gca agt get ggt get cgt acg gaa ttc cgt 192 
Lys Tyr Val Arg Asp Ala Ala Ser Ala Gly Ala Arg Thr Glu Phe Arg 
50 55 60 

gaa aat gtt tgg gag cgc etc gec gag ggt atg gaa ttt gtt cgc ggc 240 
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Glu Asn Val Trp Glu Arg Leu Ala Glu Gly Met Glu Phe Val Arg Gly 
65 70 75 80 

aac ttt gat gat gat gca get ttc gac aac etc get gca aca etc aag 288 
Asn Phe Asp Asp Asp Ala Ala Phe Asp Asn Leu Ala Ala Thr Leu Lys 
85 90 95 

cgc ate gac aaa acc cgc ggc acc gec ggc aac tgg get tac tac ctg 336 
Arg He Asp Lys Thr Arg Gly Thr Ala Gly Asn Trp Ala Tyr Tyr Leu 

ioo 105 no 

tec att cca cca gat tec ttc aca gcg gtc tgc cac cag ctg gag cgt 384 
Ser He Pro Pro Asp Ser Phe Thr Ala Val Cys His Gin Leu Glu Arg 
115 120 125 

i 

tec ggc atg get gaa tec acc gaa gaa gca tgg cgc cgc gtg ate ate 432 
Ser Gly Met Ala Glu Ser Thr Glu Glu Ala Trp Arg Arg Val He lie 
130 135 140 

gag aag cct ttc ggc cac aac etc gaa tec gca cac gag etc aac cag 480 
Glu Lys Pro Phe Gly His Asn Leu Glu Ser Ala His Glu Leu Asn Gin 
145 150 155 160 

ctg gtc aac gca gtc ttc cca gaa tct tct gtg ttc cgc ate gac cac 528 
Leu Val Asn Ala Val Phe Pro Glu Ser Ser Val Phe Arg He Asp His 
165 170 175 

tat ttg ggc aag gaa aca gtt caa aac ate ctg get ctg cgt ttt get 576 
Tyr Leu Gly Lys Glu Thr Val Gin Asn He Leu Ala Leu Arg Phe Ala 
180 185 190 

aac cag ctg ttt gag cca ctg tgg aac tec aac tac gtt gac cac gtc 624 
Asn Gin Leu Phe Glu Pro Leu Trp Asn Ser Asn Tyr Val Asp His Val 
195 200 205 

cag ate acc atg get gaa gat att ggc ttg ggt gga cgt get ggt tac 672 
Gin He Thr Met Ala Glu Asp He Gly Leu Gly Gly Arg Ala Gly Tyr 
210 215 220 



tac gac ggc ate ggc gca gec cgc gac gtc ate cag aac cac ctg ate 
Tyr Asp Gly He Gly Ala Ala Arg Asp Val He Gin Asn His Leu He 
225 230 235 240 



720 
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cag etc ttg get ctg gtt gec atg gaa gaa cca att tct ttc gtg cca 768 
Gin Leu Leu Ala Leu Val Ala Met Glu Glu Pro He Sep Phe Val Pro 
245 250 255 

gcg cag ctg cag gca gaa aag ate aag gtg etc tct gcg aca aag ccg 816 
Ala Gin Leu Gin Ala Glu Lys lie Lys Val Leu Ser Ala Thr Lys Pro 
260 265 270 

tgc tac cca ttg gat aaa acc tec get cgt ggt cag tac get gec ggt 864 
Cys Tyr Pro Leu Asp Lys Thr Ser Ala Arg Gly Gin Tyr Ala Ala Gly 
275 280 285 

tgg cag ggc tct gag tta gtc aag gga ctt cgc gaa gaa gat ggc ttc 912 
Trp Gin Gly Ser Glu Leu Val Lys Gly Leu Arg Glu Glu Asp Gly Phe 
290 295 300 

aac cct gag tec acc act gag act ttt gcg get tgt acc tta gag ate 960 
Asn Pro Glu Ser Thr Thr Glu Thr Phe Ala Ala Cys Thr Leu Glu He 
305 310 315 320 

acg tct cgt cgc tgg get ggt gtg ccg ttc tac ctg cgc acc ggt aag 1008 
Thr Ser Arg Arg Trp Ala Gly Val Pro Phe Tyr Leu Arg Thr Gly Lys 
325 330 335 

cgt ctt ggt cgc cgt gtt act gag att gec gtg gtg ttt aaa gac gca 1056 
Arg Leu Gly Arg Arg Val Thr Glu lie Ala Val Val Phe Lys Asp Ala 
340 345 350 

cca cac cag cct ttc gac ggc gac atg act gta tec ctt ggc caa aac 1104 
Pro His Gin Pro Phe Asp Gly Asp Met Thr Val Ser Leu Gly Gin Asn 
355 360 365 

gec ate gtg att cgc gtg cag cct gat gaa ggt gtg etc ate cgc ttc 1152 
Ala He Val He Arg Val Gin Pro Asp Glu Gly Val Leu He Arg Phe 
370 375 380 

ggt tec aag gtt cca ggt tct gee atg gaa gtc cgt gac gtc aac atg 1200 
Gly Ser Lys Val Pro Gly Ser Ala Met Glu Val Arg Asp Val Asn Met 
385 390 395 400 

gac ttc tec tac tea gaa tec ttc act gaa gaa tea cct gaa gca tac 1248 
Asp Phe Ser Tyr Ser Glu Ser Phe Thr Glu Glu Ser Pro Glu Ala Tyr 
405 410 415 
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gag cgc etc att ttg gat gcg ctg tta gat gaa tec age etc ttc cct 1296 
Glu Arg Leu He Leu Asp Ala Leu Leu Asp Glu Ser Ser Leu Phe Pro 
420 425 430 

acc aac gag gaa gtg gaa ctg age tgg aag att ctg gat cca att ctt 1344 
Thr Asn Glu Glu Val Glu Leu Ser Trp Lys He Leu Asp Pro He Leu 
435 440 445 

gaa gca tgg gat gec gat gga gaa cca gag gat tac cca gcg ggt acg 1392 
Glu Ala Trp Asp Ala Asp Gly Glu Pro Glu Asp Tyr Pro Ala Gly Thr 
450 455 460 

tgg ggt cca aag age get gat gaa atg ctt tec cgc aac ggt cac acc 1440 
Trp Gly Pro Lys Ser Ala Asp Glu Met Leu Ser Arg Asn Gly His Thr 
465 470 475 480 



tgg cgc agg cca 
Trp Arg Arg Pro 

<210> 2 
<211> 484 
<212> PRT 

<213> Corynebacteriua glutanicun 



1452 



<400> 2 

Met Val He Phe Gly Val Thr Gly Asp Leu Ala Arg Lys Lys Leu Leu 

15 10 15 

Pro Ala He Tyr Asp Leu Ala Asn Arg Gly Leu Leu Pro Pro Gly Phe 

20 25 30 

Ser Leu Val Gly Tyr Gly Arg Arg Glu Trp Ser Lys Glu Asp Phe Glu 

35 40 45 

Lys Tyr Val Arg Asp Ala Ala Ser Ala Gly Ala Arg Thr Glu Phe Arg 

50 55 60 

Glu Asn Val Trp Glu Arg Leu Ala Glu Gly Met Glu Phe Val Arg Gly 
65 70 75 80 

Asn Phe Asp Asp Asp Ala Ala Phe Asp Asn Leu Ala Ala Thr Leu Lys 

85 90 95 

Arg He Asp Lys Thr Arg Gly Thr Ala Gly Asn Trp Ala Tyr Tyr Leu 

100 105 HO 

Ser He Pro Pro Asp Ser Phe Thr Ala Val Cys His Gin Leu Glu Arg 
115 120 125 
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Ser 


Gly 


Met 


Ala Glu Ser Thr Glu Glu Ala 


Trp Arg Arg Val He lie 




130 




135 


140 


Glu 


Lys 


Pro 


Phe Gly His Asn Leu Glu Ser 


Ala His Glu Leu Asn Gin 


145 






150 


155 160 


Leu 


Val 


Asn 


Ala Val Phe Pro Glu Ser Ser 


Val Phe Arg He Asp His 








165 170 


175 


Tyr 


Leu 


Gly 


Lys Glu Thr Val Gin Asn He 


Leu Ala Leu Arg Phe Ala 








ifln tec 

lou lOJ 


1 (\f\ 

190 


Asn 


Gin 


Leu 


Phe Glu Pro Leu Trp Asn Ser 


Asn Tyr Val Asp His Val 






195 


200 


205 


Gin 


lie 


Thr 


Met Ala Glu Asp He Gly Leu 


Gly Gly Arg Ala Gly Tyr 




210 




215 


220 


Tyr 


Asp 


Gly 


He Gly Ala Ala Arg Asp Val 


He Gin Asn His Leu He 


225 






230 


235 240 


Gin 


Leu 


Leu 


Ala Leu Val Ala Met Glu Glu 


Pro He Ser Phe Val Pro 








245 250 


255 


Ala 


Gin 


Leu 


Gin Ala Glu Lys lie Lys Val 


Leu Ser Ala Thr Lys Pro 








OCA OCC 

6b0 265 


270 


Cys 


Tyr 


Pro 


Leu Asp Lys Thr Ser Ala Arg 


Gly Gin Tyr Ala Ala Gly 






275 


280 


285 


Trp 


Gin 


Gly 


Ser Glu Leu Val Lys Gly Leu 


Arg Glu Glu Asp Gly Phe 




290 




295 


' 300 


Asn 


Pro 


Glu 


Ser Thr Thr Glu Thr Phe Ala 


Ala Cys Thr Leu Glu He 


305 






310 


315 320 


Thr 


Ser 


Arg 


Arg Trp Ala Gly Val Pro Phe 


Tyr Leu Arg Thr Gly Lys 








325 330 


335 


Arg 


Leu 


Gly 


Arg Arg Val Thr Glu He Ala 


Val Val Phe Lys Asp Ala 








lift <>AC 


OCA 

350 


Pro 


His 


Gin 


Pro Phe Asp Gly Asp Met Thr 


Val Ser Leu Gly Gin Asn 






355 


360 


365 


Ala 


He 


Val 


He Arg Val Gin Pro Asp Glu 


Gly Val Leu He Arg Phe 




370 




375 


380 


Gly 


Ser 


Lys 


Val Pro Gly Ser Ala Met Glu 


Val Arg Asp Val Asn Met 


385 






390 


395 400 


Asp 


Phe 


Ser 


Tyr Ser Glu Ser Phe Thr Glu 


Glu Ser Pro Glu Ala Tyr 








405 410 


415 


Glu 


Arg 


Leu 


He Leu Asp Ala Leu Leu Asp 


Glu Ser Ser Leu Phe Pro 








420 425 


430 


Thr 


Asn 


Glu 


Glu Val Glu Leu Ser Trp Lys 


He Leu Asp Pro lie Leu 
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435 440 445 

Glu Ala Trp Asp Ala Asp Gly Glu Pro Glu Asp Tyr Pro Ala Giy Thr 

450 * 455 460 

Trp Gly Pro Lys Ser Ala Asp Glu Met Leu Ser Arg Asn Gly His Thr 
465 470 475 480 

Trp Arg Arg Pro 

<210> 3 
<2U> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligoner 

<400> 3 

gatccgatga ggctttggct ctgcgtggc 29 

<210> 4 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligoner 

<400> 4 

cttcattggt ggactcggta actgcagcg 29 

<210> 5 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligoner 



<400> 5 

aattcgcggc cgctctagac tgcagcggcc gcgcatg 



37 
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<210> 6 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligomer 

<400> 6 

cgcggccgct gcagtctaga gcggccgcg 

<210> 7 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : Synthetic DNA 
<400> 7 

aaaaagatct cgacggatcg ttccactg 

<210> 8 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthetic DNA 
<400> 8 

gtaaaacgac ggccatg 

<210> 9 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthetic DNA 
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<400> 9 

cgagtcgact cgcgaagtag cacctgtcac ttttg 35 

<210> 10 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthetic DNA 
<400> 10 

tggggatccg caccaacaac tgcgatggtg gtc 33 

<210> 11 
<211> 1452 
<212> DNA 

<213> Corynebacterium glutamicun 

<220> 

<221> CDS 

<222> (1)..(1452) 

<400> 11 

;gc gac ttg get cga aag aag ctg etc 48 
Sly Asp Leu Ala Arg Lys Lys Leu Leu 
10 15 

aac cgc gga ttg ctg ccc cca gga ttc 96 
ten Arg Gly Leu Leu Pro Pro Gly Phe 
25 30 

cgc gaa tgg tec aaa gaa gac ttt gaa 144 
\rg Glu Trp Ser Lys Glu Asp Phe Glu 
40 45 

agt get ggt get cgt acg gaa ttc cgt 192 
Ser Ala Gly Ala Arg Thr Glu Phe Arg 
60 

gec gag ggt atg gaa ttt gtt cgc ggc 240 
Ala Glu Gly Met Glu Phe Val Arg Gly 
75 80 



atg 


gtg ate 


ttc 


ggt 


gtc 


act 


Met 


Val lie 


Phe 


Gly 


Val 


Thr 


1 






5 






ccc 


gec att 


tat 


gat 


eta 


gca 


Pro 


Ala lie 


Tyr 


Asp 


Leu 


Ala 






20 








teg 


ttg gta 


ggt 


tac 


ggc 


cgc 


Ser 


Leu Val 


Gly 


Tyr 


Gly 


Arg 




35 










aaa 


tac gta 


cgc 


gat 


gec 


gca 


Lys 


Tyr Val 


Arg 


Asp 


Ala 


Ala 




50 








55 


gaa 


aat gtt 


tgg 


gag 


cgc 


etc 


Glu 


Asn Val 


Trp 


Glu 


Arg 


Leu 


65 








70 
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aac ttt gat gat gat gca get ttc gac aac etc get gca aca etc aag 288 
Asn Phe Asp Asp Asp Ala Ala Phe Asp Asn Leu Ala Ala Thr Leu Lys 
85 90 95 

cgc ate gac aaa ace cgc ggc ace gec ggc aac tgg get tac tac ctg 336 
Arg He Asp Lys Thr Arg Gly Thr Ala Gly Asn Trp Ala Tyr Tyr Leu 
100 105 110 

tec att cca cca gat tec ttc aca gcg gtc tgc cac cag ctg gag cgt 384 
Ser He Pro Pro Asp Ser Phe Thr Ala Val Cys His Gin Leu Glu Arg 
115 120 125 

tec ggc atg get gaa tec ace gaa gaa gca tgg cgc cgc gtg ate ate 432 
Ser Gly Met Ala Glu Ser Thr Glu Glu Ala Trp Arg Arg Val He lie 
130 135 140 

gag aag cct ttc ggc cac aac etc gaa tec gca cac gag etc aac cag 480 
Glu Lys Pro Phe Gly His Asn Leu Glu Ser Ala His Glu Leu Asn Gin 
145 150 155 160 

ctg gtc aac gca gtc ttc cca gaa tct tct gtg ttc cgc ate gac cac 528 
Leu Val Asn Ala Val Phe Pro Glu Ser Ser Val Phe Arg He Asp His 
165 170 175 

tat ttg ggc aag gaa aca gtt caa aac ate ctg get ctg cgt ttt get 576 
Tyr Leu Gly Lys Glu Thr Val Gin Asn He Leu Ala Leu Arg Phe Ala 
180 185 190 

aac cag ctg ttt gag cca ctg tgg aac tec aac tac gtt gac cac gtc 624 
Asn Gin Leu Phe Glu Pro Leu Trp Asn Ser Asn Tyr Val Asp His Val 
195 200 205 

cag ate acc atg act gaa gat att ggc ttg ggt gga cgt get ggt tac 672 
Gin He Thr Met Thr Glu Asp He Gly Leu Gly Gly Arg Ala Gly Tyr 
210 215 220 

tac gac ggc ate ggc gca gec cgc gac gtc ate cag aac cac ctg ate 720 
Tyr Asp Gly He Gly Ala Ala Arg Asp Val He Gin Asn His Leu He 
225 230 235 240 

cag etc ttg get ctg gtt gec atg gaa gaa cca att tct ttc gtg cca 768 
Gin Leu Leu Ala Leu Val Ala Met Glu Glu Pro lie Ser Phe Val Pro 
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250 
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255 



gcg cag ctg cag gca gaa aag ate aag gtg etc tct gcg aca aag ccg 816 
Ala Gin Leu Gin Ala Glu Lys He lys Val Leu Ser Ala Thr Lys Pro 
260 265 270 

tgc tac cca ttg gat aaa acc tec get cgt ggt cag tac get gec ggt 864 
Cys Tyr Pro Leu Asp Lys Thr Ser Ala Arg Gly Gin Tyr Ala Ala Gly 
275 280 285 

tgg cag ggc tct gag tta gtc aag gga ctt cgc gaa gaa gat ggc ttc 912 
Trp Gin Gly Ser Glu Leu Val Lys Gly Leu Arg Glu Glu Asp Gly Phe 
290 295 300 

aac cct gag tec acc act gag act ttt gcg get tgt acc tta gag ate 960 
Asd Pro Glu Ser Thr Thr Glu Thr Phe Ala Ala Cys Thr Leu Glu He 
305 310 315 320 

acg tct cgt cgc tgg get ggt gtg ccg ttc tac ctg cgc acc ggt aag 1008 
Thr Ser Arg Arg Trp Ala Gly Val Pro Phe Tyr Leu Arg Thr Gly Lys 
325 330 335 

cgt ctt ggt cgc cgt gtt act gag att gec gtg gtg ttt aaa gac gca 1056 
Arg Leu Gly Arg Arg Yal Thr Glu He Ala Val Val Phe Lys Asp Ala 
340 345 350 

cca cac cag cct ttc gac ggc gac atg act gta tec ctt ggc caa aac 1104 
Pro His Gin Pro Phe Asp Gly Asp Met Thr Val Ser Leu Gly Gin Asn 
355 360 365 

gec ate gtg att cgc gtg cag cct gat gaa ggt gtg etc ate cgc ttc 1152 
Ala He Val lie Arg Val Gin Pro Asp Glu Gly Val Leu He Arg Phe' 
370 375 380 

ggt tec aag gtt cca ggt tct gec atg gaa gtc cgt gac gtc aac atg 1200 
Gly Ser Lys Val Pro Gly Ser Ala Met Glu Val Arg Asp Val Asn Met 
385 390 395 400 

gac ttc tec tac tea gaa tec ttc act gaa gaa tea cct gaa gca tac 1248 
Asp Phe Ser Tyr Ser Glu Ser Phe Thr Glu Glu Ser Pro Glu Ala Tyr 
405 410 415 



gag cgc etc att ttg gat gcg ctg tta gat gaa tec age etc ttc cct 



1296 
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Glu Arg Leu He Leu Asp Ala Leu Leu Asp Glu Ser Ser Leu Phe Pro 
420 425 430 

acc aac gag gaa gtg gaa ctg age tgg aag att ctg gat cca att ctt 1344 
Thr Asn Glu Glu Val Glu Leu Ser Trp Lys He Leu Asp Pro He Leu 
435 440 445 

gaa gca tgg gat gec gat gga gaa cca gag gat tac cca gcg ggt acg 1392 
Glu Ala Trp Asp Ala Asp Gly Glu Pro Glu Asp Tyr Pro Ala Gly Thr 
450 455 460 

tgg ggt cca aag age get gat gaa atg ctt tec cgc aac ggt cac acc 1440 
Trp Gly Pro Lys Ser Ala Asp Glu Met Leu Ser Arg Asn Gly His Thr 
465 470 475 480 

tgg cgc agg cca 1452 
Trp Arg Arg Pro 



<210> 12 
<211> 484 
<212> PET 

<213> Corynebacteriun glutamicum 



<400> 12 



Met 


Val 


He 


Phe 


Gly 


Val 


Thr 


Gly 


Asp Leu Ala Arg Lys Lys 


Leu Leu 


1 








5 








10 


15 


Pro 


Ala 


He 


Tyr 


Asp 


Leu 


Ala 


Asn 


Arg Gly Leu Leu Pro Pro 


Gly Phe 








20 










25 30 




Ser 


Leu 


Val 


Gly 


Tyr 


61y 


Arg 


Arg 


Glu Trp Ser Lys Glu Asp 


Phe Glu 






35 










40 


45 




Lys 


Tyr 


Val 


Arg 


Asp 


Ala 


Ala 


Ser 


Ala Gly Ala Arg Thr Glu 


Phe Arg 




50 










55 




60 




Glu 


Asn 


Val 


Trp 


Glu 


Arg 


Leu 


Ala 


Glu Gly Met Glu Phe Val 


Arg Gly 


65 










70 






75 


80 


Asn 


Phe 


Asp 


Asp 


Asp 


Ala 


Ala 


Phe 


Asp Asn Leu Ala Ala Thr 


Leu Lys 










85 








90 


95 


Arg 


He 


Asp 


Lys 


Thr 


Arg 


Gly 


Thr 


Ala Gly Asn Trp Ala Tyr 


Tyr Leu 








100 










105 110 




Ser 


He 


Pro 


Pro 


Asp 


Ser 


Phe 


Thr 


Ala Val Cys His Gin Leu 


Glu Arg 






115 










120 


125 




Ser 


Gly 


Met 


Ala 


Glu 


Ser 


Thr 


Glu 


Glu Ala Trp Arg Arg Val 


He He 
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130 135 140 

Glu Lys Pro Phe Gly His Asd Leu Glu Ser Ala His Glu Leu Asn Gin 
145 150 155 160 



Leu Val Asn Ala Val Phe Pro Glu Ser Ser Val Phe Arg He Asp His 

165 170 175 

Tyr Leu Gly Lys Glu Thr Val Gin Asn He Leu Ala Leu Arg Phe Ala 

180 185 190 

Asn Gin Leu Phe Glu Pro Leu Trp Asn Ser Asn Tyr Val Asp His Val 

195 200 205 

Gin lie Thr Met Thr Glu Asp He Gly Leu Gly Gly Arg Ala Gly Tyr 

210 215 220 

Tyr Asp Gly He Gly Ala Ala Arg Asp Val He Gin Asn His Leu He 
225 230 235 240 



Gin Leu 


Leu 


Ala Leu Val Ala Met 






245 


Ala Gin 


Leu 


Gin Ala Glu Lys He 






260 


Cys Tyr 


Pro 


Leu Asp Lys Thr Ser 




275 


280 


Trp Gin 


Gly 


Ser Glu Leu Val Lys 


290 




295 


Asn Pro 


Glu 


Ser Thr Thr Glu Thr 


305 




310 



Glu Glu Pro He Ser Phe Val Pro 

250 255 
Lys Val Leu Ser Ala Thr Lys Pro 
265 270 
Ala Arg Gly Gin Tyr Ala Ala Gly 
285 

Gly Leu Arg Glu Glu Asp Gly Phe 
300 

Phe Ala Ala Cys Thr Leu Glu He 
315 ^320 



Thr Ser Arg Arg Trp Ala Gly Val Pro Phe Tyr Leu Arg Thr Gly Lys 

325 330 335 

Arg Leu Gly Arg Arg Val Thr Glu He Ala Val Val Phe Lys Asp Ala 

340 345 350 

Pro His Gin Pro Phe Asp Gly Asp Met Thr Val Ser Leu Gly Gin Asn 

355 360 365 

Ala He Val He Arg Val Gin Pro Asp Glu Gly Val Leu He Arg Phe 

370 375 380 

Gly Ser Lys Val Pro Gly Ser Ala Met Glu Val Arg Asp Val Asn Met 
385 390 395 400 

Asp Phe Ser Tyr Ser Glu Ser Phe Thr Glu Glu Ser Pro Glu Ala Tyr 

405 410 415 

Glu Arg Leu He Leu Asp Ala Leu Leu Asp Glu Ser Ser Leu Phe Pro 

420 425 430 

Thr Asn Glu Glu Val Glu Leu Ser Trp Lys He Leu Asp Pro He Leu 
435 440 445 
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Glu Ala Trp Asp Ala Asp Gly Glu Pro Glu Asp Tyr Pro Ala Gly Tnr 

450 455 460 

Trp Gly Pro Lys Ser Ala Asp Glu Met Leu Ser Arg Asn Gly His Thr 
465 470 475 480 

Trp Arg Arg Pro 
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